Crohn's disease of the terminal ileum recurs in a predictable sequence proximal to the ileocolonic anastomosis after surgical resection. To confirm the suspicion that the duration of recurrent ileitis correlates with the extent of presurgical disease, this study investigated 23 consecutive patients with recurrent Crohn's disease symptoms who had undergone ileocaecal resections between 1982 and 1992 at our institution and had both preoperative and postoperative small bowel follow through studies available for comparison. All films were reviewed by a blinded gastrointestinal radiologist using uniform criteria. Symptomatic recurrence was reported at a mean (SEM) of 29 (25) months after resection. Presurgical length of inflammation averaged 26 (15) (8-57) cm and at recurrence 24 (14) (7-55) cm. The correlation coefficient (r) between pre and postsurgical extent of ileal disease was 0.70 (p<0.0001). Seven patients had sequential small bowel series after 20 (10) (7-36) months without intervening surgery. The extent of measured inflammation between examinations correlated with r=0.995 (p<0.0001), showing the consistency of the measurement process. The close correlation between the duration of postoperative recurrence with the extent of presurgical disease is another example of individual patterns of recurrent Crohn's disease and is an additional factor to be considered when contemplating surgical resections. (Gut 1995;36: 715-717) 
The recurrence of Crohn's disease after surgical resection is very common. Reported frequencies have ranged from 50% to 90%, depending on the definition used. Endoscopic signs of recurrence have been described in up to 73% of patients at one year and in 85% at three years after ileal resection. The severity of the endoscopic lesions has even been found to be predictive of symptomatic recurrence.1 The most restrictive definition of 'recurrence' is surgical reintervention, which is required in about 15 to 40% at 10 years and 50 to 70%/ at 20 years after initial resection. 2A The frequency of clinical recurrence is higher, increasing with the length of follow up. Greenstein et al reported 60% recurrence at five years and 94% at 15 years after resection, and the National Cooperative Crohn's Disease Study (NCCDS) reported 78% recurrence at 20 years. [4] [5] [6] [7] Factors that have been studied as possible predictors of recurrence include the site of involvement, the indication for surgery, and the preoperative duration of disease. Patients with diffuse ileocolonic inflammation and failure of medical treatment as an indication for surgery experience higher recurrence rates. 3 6 8 Surgical studies have stressed the importance of disease free margins in resections9 and reported the presence of granulomas to be associated with higher recurrence rates,'0 but this subsequently has not been confirmed. 8 11 12 Smoking so far seems to be the only external factor that may play a part in the development of recurrent disease. 13 The radiological abnormalities in spiall bowel Crohn's disease are considered unique and typical. Involved segments show focal ulcerations, granularity and nodularity (60%), and tubular narrowing causing the typical 'string sign'. 'Spikes' point to the presence of fissures, while 'cobblestoning' reflects pseudopolyp formation. '4 15 Proximally to the diseased mucosa, a 'transition zone' can be distinguished with oedema and granularity, reflecting early changes in the villous structure.16 Most radiological studies suggest that the inflammation does not progress longitudinally over time. 17 Recurrent disease after resection typically appears immediately proximally to the ileocolonic anastomosis. The radiological features are often identical to the abnormalities before surgery'8 but overall radiological signs have correlated poorly with the clinical picture. '9 The purpose of our study was to determine the relation between the extent of inflammation before surgical resection and at the time of recurrent symptoms.
Methods
We selected all the Crohn's disease patients from our inflammatory bowel diseases database who had ileal (with or without) resection between January 1982 and 1992 and had small bowel follow through studies at our radiology department before surgery and at the time of recurrent symptoms. The diagnosis of Crohn's disease was confirmed histologically on endoscopic biopsy specimens and on the resection specimen. Surgical resections were performed because of intestinal obstruction or unresponsiveness to medical treatment and consisted of complete resection of the grossly diseased segment. None of the patients had intraabdominal fistulas or abscesses. Most patients were referred by gastroenterologists and had small bowel studies done before the examinations in our service, but these were not included in our review. A number ofpatients (three of 23) had undergone an earlier ileo (caecal) resection (Table I) .
The radiological technique consisted of a double contrast barium swallow with air insufflation through the rectum.
All the studies were reviewed in random order by a blinded gastrointestinal radiologist (AEG). Patients with multifocal disease and colonic Crohn's disease were excluded. If the length of ileal inflammation could not be measured exactly because of poor x ray quality or overlying bowel loops, the case was excluded as well. The length of intestinal inflammation was measured with a flexible ruler in the centre of the lumen, beginning at the ileocaecal valve or the ileocolonic anastomosis (Table II) . Disease involvement was defined as oedema, granularity, ulcers and nodularity, string sign or cobblestoning, and included the transition zone to normal mucosa. Measurements were done on overview films and rounded off to nearest full centimetre value. Spot films were used for orientation and detailed assessment of inflammatory changes.
Statistical analysis was done using the Minitab (PWS-Kent, Boston) correlation and regression methods.
Results
Patient and disease characteristics Twenty three patients (nine male, 14 female) remained for comparison of length of disease and further analysis. Two patients had had earlier ileo(caecal) resections, and one patient had had two earlier ileal resections. The age at the diagnosis of Crohn's disease varied from 9 to 38 years (mean (SEM) 209 (7.5)). The preoperative small bowel follow through study was performed in our gastrointestinal radiology service between 32 and 242 months after the diagnosis of Crohn's disease had been made (mean (SEM) 128.7 (61.6)). Surgical resection was carried out between 33 and 249 months after diagnosis (mean 141-1 (64.8)). The time period from surgical resection to the recurrence of symptoms and the second small bowel study ranged from 2 to 96 months (mean 28.6 (25 0)).
Extent of inflammation
The extent of involvement on small bowel follow through before surgical resection ranged from 8 cm to 57 cm (mean 26.0 (15.0) cm). At recurrence of symptoms, a mean of 28.6 (25.0) months after surgery, the length of inflammation on small bowel studies ranged from 7 cm to 55 cm (mean 24.0 (13.8) cm). The correlation coefficient (r) between both studies was 0.70, p<0 0001 (Fig 1) . Figure 2 shows an example of this close correlation between a patient's initial and recurrent disease.
Seven patients (five before, two after surgery) had two radiological studies performed without intervening surgery with time intervals ranging from 7 to 36 months (mean 20-1 (10 1)). The length of inflammation on both studies correlated highly (r=0.995, p<0.0001), supporting the theory that the inflammation generally does not extend proximally over time, and showing high reliability and consistency in the reading process (Fig 3) . patients with short ileal disease can be comforted that their disease is unlikely to recur in long intestinal segments. The pathogenesis of both primary and recurrent Crohn's ileitis is still unknown. The terminal ileum is the most common site of inflammation, which may be related to the reflux of colonic content through a dysfunctional ileocolonic valve. The immune response in each individual patient seems to be equally aggressive after several surgeries.
If it is accepted that vascular involvement is a key factor in the pathogenesis, our findings could be explained by inflammation ofvascular structures of the same calibre, the distal segments being most prone to ischaemic changes.
We conclude that the duration of recurrent ileal Crohn's disease after 'complete' surgical resection highly correlates with the presurgical extent of inflammation, even after multiple resections. Our data also support earlier data that the inflammation does not extend proximally over time.
